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Abstract: The purpose of this study was to assess the impact of a peer-taught interprofessional
education (IPE) activity on pharmacy and physician assistant (PA) student self-assessed confidence
and attitudes related to professional skills. First-year pharmacy (n = 210) and PA (n = 45) students
participated in a two-hour IPE activity. Forty-five teams consisting of one PA and at least four
pharmacy students completed three peer-teaching stations focused on diabetes device education,
pulmonary device teaching/case workup, and physical assessment skills. Students completed a pre-
and post-activity confidence survey and a post-activity attitudes survey. For pharmacy students,
highest confidence gains were noted on the items related to performing a physical exam. For PA
students, largest gains were noted on the items related to insulin delivery systems. Eighty-three
percent of students either agreed or strongly agreed with the statement “I learned things during this
IPE activity that I will implement in clinical practice.” Seventy six percent of students felt that the
physical assessment station was “beneficial or very beneficial” to their learning. A vast majority
of students noted the IPE activity “somewhat or definitely” enhanced their communication with
other health professionals and promoted a climate of mutual respect. In conclusion, peer teaching
improved student attitudes and confidence.
Keywords: peer teaching; cross-teaching; interprofessional education; pharmacy student; physician
assistant student
1. Introduction
Pharmacists and physician assistants (PA) routinely collaborate through patient-
centered communications or as members of interprofessional teams. It is imperative that
programs offer opportunities for students in these professions to collaborate and learn from
each other. The pharmacy and PA accreditation agencies both value interprofessional edu-
cation (IPE) and require inclusion of IPE in the didactic and experiential curriculum [1,2].
IPE promotes students’ exchange of knowledge, promotes mutual role comprehension and
respect, and reduces isolationism [3]. Interactive IPE activities enhance learner knowledge,
individual and team communication skills, and facilitate team dynamics [3]. However, pro-
vision of IPE is fraught with barriers such as limited faculty/instructor numbers, scheduling
issues, and lack of time in individual health professions curricula [4–8]. Therefore, use of
tools such as peer teaching which reinforce curricular concepts with fewer faculty resources
can be useful for educators looking to address specific barriers to IPE provision [4–8]. Peer
teaching is defined as active teaching by students who are at the same/similar academic
level as those they are teaching [4–8]. Peer teaching can be supported by the cognitive
and social congruence theory [9]. In peer teaching, cognitive congruence implies that
the peer-teachers share the same/similar knowledge base and language as those they are
teaching. Social congruence refers to the peer-teacher and student sharing similar social
roles and norms [9]. Cognitive and social congruence suggest that learning through the
same knowledge framework within similar social roles can allow students to overcome
their learning deficiencies and reinforce existing knowledge [9]. In medical education,
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Burgess suggested that peer teaching can be beneficial in the development of professional
identity including recognition of future roles as medical practitioners [10]. In pharmacy
education, Sadowski and colleagues highlighted a peer-teaching program with physical
therapy students providing ambulatory device training to pharmacy students. Significant
improvement was noted on pre/post-activity scores as well as student satisfaction with
the IPE activity [4]. Similarly, Lipton and colleagues found that training provided by phar-
macy students improved medical and nursing student knowledge of Medicare Part D [5].
In peer-led seminars involving medical and pharmacy students, Lehrer and colleagues,
reported improved interprofessional attitudes as measured by the Interdisciplinary Edu-
cation Perception Scale [6]. In a pharmacy student-led peer-taught pharmacology course,
Hsia reported positive feedback and improvement on the student perceptions of physician-
pharmacist interprofessional clinical education (SPICE) survey [7]. However, there is a
dearth of studies describing the impact of interprofessional peer teaching in professional
skills acquisition and reinforcement. Professional skills such as performing a physical
exam or providing appropriate device education are paramount in preventing patient
harm [11–13]. Prescription errors and deficiencies in patient education surrounding appro-
priate insulin administration can lead to poor disease management and patient harm [11].
Insulin errors can occur from prescribing to administration, including device selection,
prescribing, dispensing, storage, and administration. Various factors may play a role in
erroneous administration with a lack of patient education being one of the most common
reasons [11]. As insulin is paramount to diabetic management, inhaled medication ther-
apy is fundamental to obstructive pulmonary disease management. Inhaled pulmonary
medications are administered through aerosolization using either a meter dose inhaler
(MDI) or dry powder inhaler (DPI) [12]. Neither medication delivery system facilitates
easy use. The MDI requires a precise correlation of actuation and appropriate timing,
rate, and inhalation force [12]. DPIs eliminate the timing correlation but require a fast rate
and increased inhalation force to propel the powder into the lower airway rather than
remaining in the oral cavity [12]. We hypothesize that interprofessional peer teaching
to reinforce these difficult concepts could provide a multifaceted approach to training
students on these important professional skills. The purpose of this study is to describe the
impact of a peer-taught professional skills-based IPE activity on pharmacy and PA student
confidence and attitudes.
2. Materials and Methods
The institutional review board at the University of the Pacific approved this study.
Pharmacy and PA students participated in a two-hour peer-teaching IPE activity in the
summer semester of their first year. The pharmacy program comprises of a six-semester
didactic program starting in the Fall semester and the PA program consists of a 3.5 semester
didactic curriculum starting in the Spring semester. An IPE page within the university’s
learning management system (LMS) facilitated communication and team formation. Ran-
dom teams consisting of one PA student and four to five pharmacy students were created
by course faculty. Prior to this peer-teaching IPE activity, these same interprofessional
teams had already met once in the Spring semester for an activity focused on understand-
ing the professions’ scope of practice and team patient-care decision-making activities. The
current activity focused on peer cross-teaching of select professional skills. Each program
highlighted professional skills which needed reinforcement in their core-curriculum. The
pharmacy program identified physical assessment skills while the PA program identified
device and patient education related to diabetes and pulmonary disease as areas requiring
reinforcement. Both sets of students had already received training on each of these areas in
their respective curricula. The pharmacy students had received this training one month
before the IPE activity while the PA students received physical assessment training in the
Spring semester and instruction on pulmonary and diabetes devices one month before the
IPE in the Summer semester.
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Students were asked to complete a knowledge and skills confidence survey ten days
before the IPE activity. The survey was administered through the LMS. The pre-activity
survey consisted of twelve confidence questions rated on a 5-point Likert scale (1 = not
confident to 5 = very confident). The pre-activity survey was created by course faculty to
measure confidence on each of the items taught in the IPE activity.
A week before the IPE activity, instructors informed teams about the topics that they
would be teaching, learning outcomes of each station, and critical components on which to
focus. The three stations were (1) physical assessment, (2) inhaler and other pulmonary
device teaching and case analysis, and (3) insulin and other diabetes device education.
Course faculty members consisting of one PA and one pharmacy instructor developed
goals, teaching and learner objectives, key instructional topics, and instructional activities
for all three station materials and survey questionnaires. Teams rotated between the three
stations every 35 min. Stations were completed in a standard order as determined by the
first assigned station (Figure 1). Each station consisted of instructional content provided
by the peer-teacher and a knowledge application activity, either skills practice or simu-
lated patient education by all team members. PA students provided clinical background
and instruction on appropriate techniques for vital sign collection, cardiovascular, and
pulmonary patient examination, while pharmacy students provided training surrounding
administration of and patient education for insulin. Pharmacy students also provided edu-
cation on appropriate administration of inhaled pulmonary medications and pulmonary
devices while the PA students provided education on the interpretation of spirometry
and peak-flow diagnostic studies. An additional educational component consisted of
patient-centered data interpretation and knowledge application through a short patient
case analysis, requiring the expertise of both professions.
Figure 1. Peer-Teaching Stations. PA = physician assistant.
After the IPE activity, students had ten days to complete a post-activity confidence
and attitudes survey. As with the pre-activity survey, students received an announcement,
completed it through the LMS. The post-activity confidence survey consisted of the twelve
items from the pre-activity survey confidence survey using the same evaluation scale.
The attitudes survey consisted of four questions regarding the impact of the IPE activity
using a 5-point Likert scale (1 = definitely worsened to 5 = definitely enhanced). Three
more questions measured the benefit of each station towards learning and future clinical
practice rated on a 5-point scale (1 = not beneficial to 5 = very beneficial). Finally, two
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questions measured student agreement with the statements “I learned things during this
IPE event that I will implement in clinical practice” and “This interprofessional (IPE)
objective structured learning experience (OSLE) was useful to my learning” on a 5-point
Likert scale (1 = strongly disagree to 5 = strongly agree).
Student data were exported from the LMS for statistical analysis. All surveys con-
tained student identifiers to allow for pre/post-activity analysis, when applicable. A paired
Student t-test was used to evaluate any changes in the students’ pre/post-activity confi-
dence ratings. Descriptive statistics including means, standard deviation, and percentage
were used to describe the attitudes survey.
Resources Required
This IPE activity required fifteen sets of physical exam tables, MDI or DPI, peak flow
meters, insulin vials/syringes, blood glucose monitoring supplies, blood pressure monitors,
and paper cases. Three station monitors (instructors from the pharmacy and PA program)
answered student questions and replenished supplies as needed. Three additional moni-
tors (graduate pharmacy teaching assistants) kept time and ensured appropriate rotation
between stations.
3. Results
Two hundred and fifty-five first-year health professions students (210 pharmacy and
45 PA students) participated in this IPE activity. The response rate (RR) differed across both
groups and is provided in brackets. On the attitudes survey, eighty-three percent (N = 211,
mean = 4.2/5, RR = 100%) of students either agreed or strongly agreed with the statement
“I learned techniques during this IPE activity that I will implement in clinical practice”.
Seventy-six percent (N = 193, mean = 4.08/5, RR = 100%) of students either agreed or
strongly agreed with the statement “This interprofessional objective structured learning
experience (OSLE) was useful to my learning.” On the evaluation of each learning station,
76% of students felt the physical assessment station was “beneficial or very beneficial” to
their learning (N = 193, mean = 4.1/5, RR = 100%). Seventy percent rated the pulmonary
station as “beneficial or very beneficial” to their learning (N = 178, mean 3.9/5, RR = 100%).
Seventy-one percent rated the insulin station as “beneficial or very beneficial” to their
learning (N = 181, mean = 3.9/5, RR = 100%). A vast majority of students noted the
IPE activity “somewhat or definitely” enhanced their communication with other health
professionals (N = 242; 95%, mean = 4.46/5, RR = 100%), promoted a climate of mutual
respect (N = 242; 95%, mean = 4.54/5, RR = 100%), and their ability to apply the team’s
knowledge to patient care (N = 244; 96%, mean = 4.49/5). Ninety-four percent (N = 239,
mean = 4.43/5, RR = 100%) of students reported that the IPE activity enhanced their ability
to perform effectively in a health care team. Table 1 reports the mean student attitudes
scores on the four questions outlining the impact of the IPE activity.
Table 1. Impact of the Interprofessional Education Peer-Teaching Stations on Student Attitudes
(N = 255, RR = 100%).
Statement: Rate the Impact of the IPE Activities on Your Ability to: 1 Mean (SD)
Participate in building a patient care team and perform effectively in
various roles on the team. 4.43 (0.6)
Effectively communicate with other health professionals to support a
team approach to patient care. 4.45 (0.59)
Use the knowledge of one’s own role and those of other professions in
providing patient care. 4.49 (0.57)
Work with individuals of other professions to maintain a climate of
mutual respect and shared values. 4.54 (0.59)
1 Survey based on a Likert scale of 1–5, with 1 = did not enhance and 5 = definitely enhanced.
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For all students, pre-activity confidence data showed lowest mean scores (mean 2.53)
on the item “performing a heart exam on a patient” and highest scores (mean 3.87) on the
item “Educating a patient on the appropriate administration of various inhaled medication
delivery systems.” On the post-activity confidence data, lowest confidence (mean 3.43)
was noted on the item “performing a heart exam on a patient” and the highest scores
(mean 4.4) on the item “Educating a patient on the use of a glucose meter to test blood
glucose.” Table 2 shows mean student confidence by profession along with probability
analysis (RR = 98%).
Table 2. Student Confidence Pre/Post-Peer-Teaching Interprofessional Education Activity.
Statement: What Is Your Current




















Differentiating the indications of
various inhaled medication delivery
systems
3.7 (0.78) 4.3 (0.73) * 0.6 3.2 (0.8) 3.7 (0.87) * 0.5
Identifying comorbidities influencing
the use of various inhaled medication
delivery systems
3.1 (0.77) 3.9 (0.79) * 0.8 3.3 (0.72) 3.7 (0.84) * 0.4
Educating a patient on the appropriate
administration of various inhaled
medication delivery systems
3.9 (0.8) 4.5 (0.64) * 0.6 3.5 (0.9) 4.0 (0.79) * 0.5
Differentiating the indications and use
of various insulin delivery systems 3.4 (0.85) 4.2 (0.73) * 0.8 1.7 (1.04) 3.4 (0.89) * 1.7
Educating a patient on the appropriate
administration and storage of various
insulin delivery systems
3.6 (0.84) 4.3 (0.72) * 0.7 1.8 (1.21) 3.6 (0.84) * 1.8
Educating a patient on the use of a
glucose meter to test blood glucose 3.9 (0.89) 4.5 (0.66) * 0.6 2.8 (1.32) 4.1 (0.82) * 1.3
Taking a manual blood pressure 3.7 (0.95) 4.1 (0.81) * 0.4 4.5 (0.59) 4.8 (0.47) * 0.3
Checking a patient’s heart rate and
rhythm 3.3 (0.94) 3.9 (0.87) * 0.6 4.7 (0.49) 4.9 (0.35) 0.2
Assessing a patient’s respiratory rate 3.2 (0.93) 3.8 (0.90) 0.6 4.5 (0.66) 4.8 (0.37) * 0.3
Performing a heart exam on a patient 2.3 (0.92) 3.2 (1.03) * 0.9 3.5 (0.73) 4.3 (0.76) * 0.8
Performing a lung exam on a patient 2.3 (0.90) 3.2 (1.04) * 0.9 3.9 (0.73) 4.4 (0.62) * 0.5
Interpreting spirometry results 2.6 (0.94) 2.7 (0.93) * 0.1 3.6 (0.69) 3.9 (0.78) * 0.3
Student confidence on a 5-point Likert scale, with 1 = not at all confident and 5 = very confident. * Indicates p value < 0.01.
4. Discussion
Evidence suggests that peer teaching is an effective mechanism for improving knowl-
edge and skills [4–8]. This IPE activity leveraged areas of curriculum strength to allow
students to teach their peers in an interprofessional setting. The results demonstrate im-
proved confidence in previously taught skills and enhanced interprofessional attitudes
Student attitudes toward the activity’s benefit to their learning and future clinical practice
exceeded expectations. The overall perceived benefit of the individual stations varied from
70 to 76%, with mean scores above average. The physical assessment station noted the
most significant perceived benefit from all students. Eighty-three percent of the students
noted clinical knowledge acquisition significant enough to impact future patient care. The
potential for the broader impact of this IPE activity is the significant number of students
reporting improved communication, enhanced climate of mutual respect, and even higher
percentage reporting the heightened ability to effectively function in a health care team
with mean scores nearing or exceeding 4.4 on a 5-point scale.
As demonstrated by the data reported in Table 2, the average scores increased on
the post-activity survey from a half to nearly a whole point on a 5-point scale, except for
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confidence in “taking a manual blood pressure.” Pharmacy student confidence improved
significantly on all but one item (measuring respiratory rate). These results demonstrate
the educational value of peer teaching based on expertise. However, concerning are the
lower overall pharmacy student scores on the items related to physical assessment skills
and interpreting spirometry results. This is an area that requires more emphasis in the
pharmacy curriculum.
A confidence data analysis differentiated by profession revealed statistically significant
results. A probability analysis revealed statistically significant improvement (p-value < 0.01)
for nearly all data points for both professions. The average scores increased regardless of
whether the profession was the teacher or recipient of the educational content, supporting
the idea that teaching others strengthens one’s own confidence. Pharmacy students average
score increased by more than half a point on the 5-point scale for each of the subjects
instructed by them. Similarly, PA students’ confidence increased from 0.3 to 0.8 points on
most of the topics taught by them. The PA student’s confidence for “checking a patient’s
heart rate and rhythm” registered a 0.2-point increase, which was not statistically significant
despite being an increase. Post-activity survey data of PA student confidence surrounding
insulin delivery systems and patient education regarding proper administration revealed a
significant increase on the 5-point scale.
This study reinforced the utility of peer teaching on key topics which have been
identified in the literature as problematic areas [11–13]. These studies stress the importance
of training students fully on these key topics. This current peer teaching IPE activity
provides interesting data on training students on device education and patient assessment.
However, this study has some limitations. This study did not utilize a validated IPE survey
which would have provided vital information regarding the impact of this IPE activity
on interprofessional attitudes. In addition, evaluation of the accuracy of the information
provided by the peer would have provided another layer regarding the utility of peer
teaching. This will be the focus of future research. In addition, due to the discrepancy in
pharmacy to PA student ratios, there was just one PA to 4–5 pharmacy students. This means
that the team was relying on the expertise of just one PA student per team, which could be
problematic. However, since both professions had already received training on each station
in their respective curricula, instructors felt that grossly inaccurate information would be
corrected by the rest of the team. Finally, long-term retention of the skills reinforced during
the IPE activity was not measured. This limits the utility of this study. Use of an objective
structured clinical exam (OSCE) would provide some data on actual gains in skills versus
student perceived confidence. This is an area of future research. Future plans for the IPE
include observers who would follow each team and provide an evaluation of the quality of
peer teaching. In addition, an OSCE administered at the end of the activity will be added
to the IPE event in order to ensure student accountability and provide evidence of skills
development.
5. Conclusions
The educational benefits of this peer-teaching IPE activity on student confidence and
attitudes are noteworthy. Student attitudes toward interprofessional health care teams and
their ability to function within the team strengthened. Student confidence was enhanced
through educating their peers and receiving education by those same peers. Future research
should evaluate long-term retention of these gains using an OSCE or similar assessment.
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